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1/ 



I»bt-IJSTD (%) *WfeU «36**Lfc>^- MTD (%) OftTKBC 

t av_pop Urn) k U * 'J 7&m* 7 c k U b t-Jfcl*r t fc > 

b*-*«TD (%) (1) KJ:«)a-3fe$*t*lfiHt«l***^»"*— 

TD^ I7 t • V t /N t / (7 c • V c ) I X 1 0 0 - (1) 

ffiU Vt = U/6) -(Dtav_pop) 3 
Sc = ff • (Dcav__pop+ D t av__pop) 2 
Nt = Sc/[ (3°' 5 /2) • (Dtav__pop) 2 ]/2 
Vc= (jt/6) ■ (Dcav__pop) 3 
[ s ff^^ 2 ] 

It^bt-ilSTD (%) **£U WfcStLfcb-J— **TD (%) ©ftTfcJfct 

t'JT ^Dc av_vo 1 (/am) b - * 

Dtav vol (*m) fc U «tt*Mr* U TJt** 7 c k U b JfcS* 7 t k « t 
, iHJfe$tLfcb^-»KTD (%) ^« (2) CJ:»>asfe«tt*IEll^JR4*«ltb-f- 

TD^ I7 t • V t/N t/ (7 c • V c) I X 1 0 0 - (2) 

§U Vt = U/6) -(Dtav_vol) 3 

S c = 7T • (D c av_vol + D t av_vol) 

Nt = Sc/[ (3°' 5 /2) • (Dtav_vol) 2 ]/2 

Vc= U/6) -(Dcav_vol) 3 
rjjjs^jii 3 j 

^^^-jgjITD (%) fcigJ^U «|Jfe$^7tbf— «KTD (%) <DfcTKBC 
t 'J 70¥^#HS^ Dcav_vol (//m) k U f f-Wf^ffiM^S. 

5 um) t-tzt, nm^fi^vi—mmTD (%) o) K^m^st^fs 

TDS C 5 . 1 (Dcav_vol)- 117 ] X 1 0 0 -(3) 

^ v t k b *»*Lfc«*ai u &m\*v b t-«t^> 

tav_vol C/im) k-T^k, WHfcft-ttTD (%) (4) 

TD/(Dtav_vol) 12 ^ C5. 1 (Dcav.vol)- 1 ■ 17 / 5 . 5 12 ]X100 -(4 
) ^ 

ttliE# 2004-3112432 



#12 0 0 3 -3 7 0 8 6 1 *t- 9 J I 2/E 

[IH 7 ] 
8 ] 

*Mfr^ati, at£#^r^ U T<a-(@SSc¥:«#£Dcav_pop (^m) fcU hj--<om$k 
sp*&ltS* D tav_pop (a* m) i: U * U 7Jfc«* y c t L, b y 

tWt, »j|$ii^:ht-«JSTD (%) (1) KJ:05£j£3*L*«£HlfcJR* 

TD^ |y t • Vt/Nt/ (7 c • Vc) I X100 - (1) 

Vt = U/6) -(Dtav_pop) 3 
Sc = >r • (Dcav_pop+ D t av__pop) 2 
Nt = Sc/[ (3 0,5 /2) • (Dtav_pop) 2 ]/2 
Vc= (ir/6) • (Dcav_pop) 3 

im-&m 9 1 

r t ft-tii^uat»jtiii»u mm\*o v i— 19 

> S««l©ht-iKTD (%) «r«3fei-4*W^«fc. MjlS^bt-jMtTD (% 

fltf&^KMU ittft+^r'J 7©¥^#«itg*Dcav_vol (/* m) i: U h W 
i&ftaiiCS'feD tav_vol (yum) U * V TifcmSr y c U h^-ifc*^ 

y ttnt afestt*: h T-mm td (%) (2) izx tizmmt-w 

TD^ 1/ t • Vt/Nt / (7 c • Vc) I X100 -(2) 
{&L> Vt = U/6) -(Dtav_vol) 3 

S c = 7T • (D c av_vol + D t av__vol) 2 

Nt = Sc/[ (3°' 5 /2) • (Dtav_vol) 2 ]/2 

Vc = (<r/6) -(Dcav_vol) 3 
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1/ 



o9fl M t a BO 1 3 »c*-N*K**/<- 10U> *ft»l 0 2 

I-int-io3Mi»aio5*feat»io2^«»*M. a«n 0 2rto 

y-^10 8a«OBRKJ:^«l* , «*# - £J> • ^ * " 7 * 

- Kl 0 914, •ewW^'J-'/l 0 8 a^@«a«OH*«:SltSo 

tl nSS 1 l*®Tmt ft A K«l 1 1±W*»9«* «** 1 0 
f?°°t-gS-fe>tl 1 014, a^©^-*******. 

k-Tii:, WTn^CJlit^ *«*Tn* s 30 (% ^ 
f*HM*RfebW*. *WTn#13 0 (%) 

Tn = ?00C/-3/ 12, (100-C) • (1 + r/R) 2 I -(r/R)- (,t/ 
rliht-^i (^m) , R J4i&1±#* * 'J T <D #^ (/*m) , ttt > 

<anjtk (g/cm 3 ) , ^ C i*«tt#*^yTo«ttm (g/cm ) 

tiliE# 2004-3112432 
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2/ 



[i&HvfclR 1 1 1 - 2 3 7 5 7 7 

[!|ira2] 0-31210 5#<2r^ 

[H^M^l 

i^mmfc tint* mMi 

iltM f-fT^S, XCTflcflt^f ^T>«S*S (J I S 8 8 1 9-2, J I S 8 1 
0 l-l««r#RR) o 

tav dop («m) tUlStt^^^M^rctU ht-M*r t 
«iitLfcVV-«TD (%) (1) KJ:9«fe**t*«BICJR**»Kh^- 

[0 0 15] , , N 

TD^ l r t • Vt/Nt/ (y c • Vc) I XI 0 0 ••• (D 

1SU Vt = U/6) • (D t av — pop) 3 
S c = n - (Dcav__pop+ D t av__pop) 2 
Nt = Sc/[ (3°' 5 /2) • (Dtav_pop) 2 ]/2 

Vc = U/6) • (Dcav_pop) 3 , , 

l^MES^Dcav vol (/im) fcU b t-«¥*«li*D tiool 0«m) 
KTD (%) 2 ) IC * 0 «** *t*« H KJR* **K h ttt* 

[0 0 16] /oN 

TD^ | 7 t • V t/N t/ (7 c • Vc) I X 1 0 0 - (2) 

{SU Vt = (fr/6) -(Dtav_vol) 3 

S c = * • (D c av_vol + D t av__vol) 
Nt=Sc/[ (3°' 5 /2) • (Dtav_vol) 2 ]/2 
Vc= U/6) -(Dcav_vol) 3 

tti|E#2 004-3112432 
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^-v : 3/ 



-^ikboo. 8«aol«t-illTD (%) *»£U W£S*Lfcb£-*]*TD ( 

^ii^t-MTD (%) **** (3) M*««*L*«Hfc***«fc»**--* 
[0 0 17] 

Tng [5 i (Dcav_vol) _1 - 17 ) XI 0 0 — (3) 

-^i^Loo M<7)ft-ISTD (%) fcSlSfeU iW5£$^>^-«KTD ( 

*flttE«*Dcav_vol (/«m) fcU h *■ - ©TOiWE« D ^_v^ <£°> 

«S$*Lfcbt-l«TD (%) (4) CJ:0«3fe*it*«»=«**»k 

TD/CDUv.vol) 1 - 2 ^ C5. 1 (Dca^oU- 1 - 17 / 5. 5 12 3X100 -(4 
[0 0 2 0) 

UK, bt-Olfti!S#5 (%) aiTifeKiifil^ 
-***Ltr*<K Wl^t-iSSTD (%) 

t-If TD (%) oftTKUSCT, Ft-tatSI»:»»t4»*f«"«^*S« 
«IC*V>T, «r#fU±> VT©ffl»¥^ES*Dcav_jW (/i m) ^> 

[0 0 2 2] 

TD^ ly t • Vt/Nt/ (y c • V c ) ! X100 -(1) 
tiU Vt = U/6) • (D tav__pop) 3 
S c = n • (Dcav_pop+D t av__pop) 2 

Nt=Sc/[ (3°' 5 /2) • (Dtav_pop) 2 ]/2 

Vc = ( jt / 6 ) • (Dcav pop) 3 

mh*v>-c, »*&#a*±. «tt^^yT©w#aii:s*Dcav_voi 
h^-jtm^y tttat, m^titzv^-mmTD (%) ^« (2) n^oass 

[0 0 2 3] 

TD^ | 7 t-Vt/Nt/( 7 c-Vc)l X100 -(2) 
4&U Vt = U/6) -(Dtav_vol) 3 

S c = n - (D c av__vol + D t av_vol) 2 

N t = S c/[ (3°- 5 /2) • (Dtav_vol) 2 ]/2 

Vc = (tt/6) -(Dcav_vol) 3 

m§E*f# 2004-3112432 
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5i*«Dcav_pop Urn) Rlf H— D t av_pop (/urn) . XliiBttff 

*m) ±E* (1) Xtt (2) ««^v.t «»: h^-ftKO±ffiffl ( 

Vninn*.- I„ t • V t/N t/ (y c • Vc) X 1 0 0) t- 

ttoT *35WO»K«tt#*t'JT«)«*¥*9*eDcav_pop (,m) Rtf V 
S«»DTav vol («m) S*ht-e¥»«II«Dtw_»l (/<■") *«V», ± 



O 

i l °°a4#*-vUT^»-»«itaDc a v_vol (,m) . Wlt-OWM 

«5 tw »r (,.) t»v.*««tt, >*-®**«« d *"pSS ( ( 3 "w-* 

& O 

«Sff*^rS?S5i*lDoavIvol (/m) - 

i (Ml *BV hWt CD a<« (2) *•> i«*4.te* (4) K*3V> 

tav_pop (Aim) Xtt**-©W«rt«Dtav_vol Ocm) v>. - 

m) Zi/ht-^MSSDtav_vol (^m) *JHv***»W#*»fcfc*. 

1 1 0,00 

ttiSE#2 004-3112432 
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5/ 



*»»2 b, 1 aMCta«6ilK««ti.^oy*^;72 ^ M 



idatHff***- 5 »4, www 4 o-»K»t**u 6 *S|S2* 

* *7 ^> ^* #m#jfc-t 7 j: 9 wmw** >■* 7 fctttttu* 6 m«>»*#* 

b 1 2 bA*KMH*« («*.»*7*0 ^V-/12 **55S£Sr?tf-5 
1 2 a^si:tt?^^o 2 a OESEkf*^, i2lHJMl 3 «>$fc» 1 3 a 

2 a^«I«l>t- (4, S#o-7l 1 
\ 2 K5A 8»i:ijEU k ft K, a«*U««> > 

, MP 1 5 -k * 2 »JSW 13Wfffil3btrl^^ T^n - ? 1 1 « fc 
[0 0 4 0] 
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*#^ft<ft*fc, j|.ffl[#«afcow«tt#*^yT** f #<fti). 
su ? 9 2 1 * 2 5 , Rv-frmnrnimmz = * »2 6t 

4o ft$n>f ;V2 6 *2 7 14, BfrW-O^Sfc^aboT, *od£ffi14fcft 

oTV^o 

raw** 4* 2 5, 2 7wr/^r/x«^ t»n^2 7©iEfi« 

**o tot, t»3^fjv2 7omM-f-li. SMMflohf— »KK*tlB't*o 

U i«tfe©«E«#0»«fl9»WW*:**^^ £OiMfcttll««*Wl-«J*;»*i:* 

Jt° £0*fta«K«l KJ3V>Ttt, «M»t-««*gJE»l S^iSJiS^ 
-<7)TO«Jft«TO^^^ , > | 7'^¥^KJft#^ffl^^> gii:4Sht-ii^lS 

*&ft ftlllti <7)SP**«iE * Vl ° 

^— JfcEfcr t fc-T* fc- b-*— iSTD (%) **5£ (2) ^i^^ti 

[0 0 4 8] , « 

TD^ | 7 fVt/Nt/( r c-Vc)l X100 - (2) 

fflU V t (b = U/6) • (D tav_vol) 

Sc 7*18*) (Dcav_vol+Dtav vol) 

Nt (HSfflt) =Sc/[(3°-V2) • (Dtav_vol) 2 ]/2 

tBSE# 2004-3112432 
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Vc (W^'J7#S) = (r/6) (D cav — v0 ^ 
«tt#*^yTOWfl«ll:«Dcav_vol Urn) &^^-^*^«^tav 

[0 0 4 9] 
10 0 5 1] 

HI 3 <Dtmx-\±, * V T <F> ¥$0fcfltW& * D c av__vol (^ m) tU 

D t av_vol i M m) t U U 7JfcE* 7 c fc U M--ft 

It r tfct*t, »±. (5) K**W*>*H«©±MITD100%** 

[0 0 5 2] , , eN 

T D 100% = I7 t • Vt/Nt / (y c • Vc) I X100 (5 ) 

(2) ©3&*fc±e5$; (5) ©*«arac-e** 8 ^ot. (2) t± ; a 

MttfcH— »*TD (%) *±ffi:£ (5) ©»*h*-«©±R«TD100%U 
TKi**>***<=>. ht-ilSTD (%) *_hm#TD100%tCttCia^t*-t=lr75^L 

^,°^U-t^u, wfestifc^-wrrD (%) *«±bj (2: )©» 

-^°¥4#ail : gDcav_vol=4 5 (/<m) *ottt r c*50ltt{^;;7fc 
, ¥*&#««#Dtav_vol=5. 5 (^m) *oJt* 7 t^lObt-UW 

aacpaur. #«4>t-tKTD (%) u £&*ioa««*fflv» 

(b) , (c) w^7 7^i-|ftfttt* ! £:Wfco 

@S°(a) 5 ! (b) , (c) tt, >t-ISTD = 4 (%) Ofc^lfW*^8* 
BG Ft-IITD=5 (%) WtlWltO*^VSSBG, ^bt-ISTD- 
6 (%) <04:§(?5lI*0*7'yeKBG*^i-**LW0^97-C**o W - 5J; fo ?f 

, F, C, ROW*****, Bt7n^H?©*rV8*BG, — 

I34 0 (a) 61 (b) > (c) ©^?7©Jt*fe*&Wfc*4i*fc* fc *> M 

TD=5 (%) ^T«{±li^*7*';gJKBG* s /h$ < % ht"i!STD=6 (%) fcfc* 
fcB«0*7*y5gKBG***:*<**o feoT, at«4h^-»KO±RfltTD100%tt 
% 5 (%) ~6 (%) olEH^ab^fc^^iiit^So 

^5 °(a) 7 ! (b) . (c) H4 (a) , (b) > (c) fc**L*n#(SLT* * 

ffi|E# 2004-3112432 
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8/ 



>t-ISTD=4 (%) O i: * © > t-©ff It Q/niO*#^ h^--ltSTD-5 
% (%) OkiOft-OfUQ/mO»«, Xtfh*- ISTD=6 (%)_Oi:£tf>h 



05(a) (b) , ( c ) 5 7 <o&&frhmbfr*mz, *T-i&BL 
TD = 5 (%) * TUtf&troU— U ft-»KTD=6 (%) 

jKfitt ( + ) i:StU^t-##<44. ciili, ^4<itht-»STD=5 (% 

KW«**t*Olc»U b^-itSTD=6 (%) tlWFt-^tt, H— M 

tt-fr^VuTWifc h^— ©*«rM«»L'^- >t-»KTD=5. 1 (%) ~5. 
9 (%) S"C 0 1 (%) fo^IU fOftl^ m^*/ViKBGS:«^t*fc 
o lH4ht-IKO±KfTD100%^5. 6 (%) t*^t»o/: 

o 

■ iMd) 1 !*, ht-ISTD=5. 6 (%) Oi*Oht-OftiQ/mJ)JJt 
gt^57t*i, t©^?7*?,Me>*&#K, lSKTD=5. 6 (%) T~{±#} 

r q q g g ] 

«U-C»-TB*-C**. i«^?»^^ 4 »> ht-iKTD=5. 6 (%) * 
"Ctt *y;eKBG* f />$<-C. h"7--itKTD=6. 0 (%) 

*7*'JgSEBG#7Ci<t, &m<0 Yi— ^ttV»4. 
[ 0 0 6 3 j 

i«tcTO^li:#Dcav_vol=4 5 (,* m) *oJfcI r c^Ottt^^T 
fc, TO#a«#Dtav_vol=5. 5 („m) *oJfc* r t*l«Jt-"WU 
3MMW*fflv>***MU «ftO±R<tTD100%* , 5. 6 (%) T?*>*v-i: 

ZZ^±M&. (2) ©JfrSfc. fittfr* t 'J 7©¥»#«ISD c av_vol = 4 5 ( 
urn) . hi— 0¥±U#^H:#D tav_vol=5. 5 (/» m) > J t-Mr t >- 1. « 
&#**y TJfcSy c = 5*ftXU ttttft h^-«0±R«TDina*r#Wi-* t> 5 
. 6 (%) ^CJ:0**e,*Lfca*4h^-»K©±MTD100%i:±B 
^ (2) #fc#ffl3*LfciM& b^— »K©±R*TD100%* f -fti _ *« 
«**'J7^#«tSDcav_voK h i— oWttMSD t av_vol£fflv>*L 

[0 0 6 6] 

2 004-3112432 
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«8tt#*^U7©¥*&fl=«iaaDcav_vol=4 5 (^m) , ht-©¥^# 
MSD t av_vol = 5 . 5 ( yu m) tf> t # C ^'J7 <Z>«&¥i&E«Dcav_p 

op (//m) =4 2 (fMrn) , Y + - vm^&lM&V t av_pop= 4 . 8 (/im) fcfc* 

[0 0 6 7] 

^C^S#^Dcav_pop (//m) U h T"-Oll#¥#E&fcD t av__pop (;* m) L 
, «ttt*Mf *U 7Jfc** 7 ctU h^-Jfcafcy t t1"*i:> 9956$ fitz V T"-ftgT 
D (%) a*#C5£ (1) »)«5eS;ft*iEH£JRSS»fc h^— «ra«#Jt*t#&"^tLtf& 

[0 0 6 8] 

TD^ | 7 t - Vt/Nt/ ( r c - Vc) I X 1 0 0 ••• (1) 

§U Vt = U/6) -(Dtav_pop) 3 
S c = 7T • (Dcav__pop+D t av_pop) 2 
Nt=Sc/[ (3°' 5 /2) • (Dtav_pop) 2 ]/2 
V c = ( n / 6 ) • (Dcav_pop) 3 

-e-ci-e, ±1B5£ (D «te#**y7^i8c¥$E^av_jop=4 2 

m) , ht-^lWfiSD tav_pop=4. 8 (/< m) > h^-ife*/ t = l, fifttt 
fc^WTitMy c = 5£ftAU ®fit& h T--ftft<aiiRS4iiT Dma£#tH-f * i: , 5. 

5 (%) 3&*#e>iU H®^w<t 0** h T--ftft©JtlR4tTD100%i:±lES; 

(1) *&*ffiS*Lfc»ilfc h^— aU£O±K«TD100%* f «&-Sti-4« 
[0 0 6 9] 

tot, Wi£»E#£*;Wi*<* 1S^c¥^#Srffl^T^>, a£3 h T--ftmT 
[0 0 7 0] 

£*UC*j-LTi&14#:3r J r U 70¥*^*ESD cav_vol= 4 5 (/*m) , h^-O 2 ? 
StfWKit/gD tav_vol= 5. 5 (^m) ©klCli, «M*ir'J70#«^7''f 7> 
E#D c50_ vol=4 8 (/*m) > h 7--<0tiWt* 7*4 T >E#D t 50_ vol = 6. 7 
( M m) ttt&o fU, JtlB* (2) ¥«#«1ISD c av.volXWft 

OT/gD tav_vol<7>ftfc>>9 fam^T** 7>ISD c50_ vol= 4 8 (^m) S.t^b 
i-~<Dm^7'^ 7^ESD t 50_ vol = 6 . 7 (^m) fc-ftALT, £4$ ft > 7~ ft 
S(7)±KiTDmatIfflt^ fc, 6. 6 (%) #»f>ii4o iff)fHl$tL^6 
. 6 (%) *«jOfcl£J: «9*«6<btL^5S5t* 1* ftffiW±KfilTD100%= 5. 6 (%) 

[0 0 7 1] 

m*kK.. VT<Dm%L*r<{ 7VftD c50_ pop=4 0 (/im)s h^-W 

^iM-T^ 7>E/HD t50_pop= 4. 4 (yum) -tiE5£ (1) ffl$k 

¥:WgDcav_pop (fim) iRtf-IBS^^E^D t av_pop (//m) USt* 7* 
-f 7>IgD c50_pop=4 0 (//m) XOMHSM 7*4 7>fiSD t 50_pop= 4 . 4 

m) fcftALT, aa^h-r— ftJKO±BMtTDma«:JHti1-*fc, 5. 0 (%) #&hti 
%>o tZZtf, COjrm$tt*:5. 0 (%) *»^OftHJ: «3**?>^fc)e«t& ft*<^> 
±|5&1tTDlO0%= 5 . 6 (%) <W-ti2> 0 
[0 0 7 2] 

[0 0 7 3] 

H7li, t 'J 7 ^#tfSD cav_voK -fi^C s P*lJl£ : SDcav_pop N faffi* 

f-f 7,>IiD c50_ vol. RtffcffiJTJ T>E@D c 50_ volt. h-*- - 

mSE#2 004-31 12432 
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iSD t av_voK **TOE«D t av_pop. 4I4M TA 7 >tt«D t 50 ™J* £2? 
7>itSD t50_ vol^#^£&*^*>-*BlH~> «i|4ht-llSOJ:R«T 

^#5RE#Dcav_voli: > t av_vol*>»*«fr*H^ 

T^^¥^H#Dcav_popi: ©«»¥*&ESD tav_j»pOa*^«^ 

±SMlITD100%=5. 6 (%) fc*E*U **Lfcv\, 

volt"* 1 **:. sp*&#«ttSDav_vol*±^: (6) T-^Sit&o EH*»^ n«BW^ 

*&|£SDav_pop*i^S; (7) T?5feH$*t4o 
[0 0 7 6] 
[&1] 

Dav_wL =[£vi/n] (l/3) (6) 

i=l 

fS.U Vi=[di] 3 

n 

^^SjZj^g Dav_pop =£di/n • • • (7) 

i=i 

=g£o-C, TO#«E#Dav_vol^^^ I F^ii:SDav__poptiiEm^-r^ 

& o 

[0077] _ 

*as»K, v»-r*Lowtt'bjEa^* (H9«/57K«i^t) 

i£S D c av_vol £t>* h - «¥^#tttSD t av_vol £ v> £ a x & o 

[0 0 7 8] 

©ffl&TOfcSDcav.jopS.tf b OliaW&ifcSD t av_popOpH fe/h?V>t B x.S 

o 

[0 0 7 9] 

ZtLKl*LXim*r< T>HC«*D50L. volfc-r*i:> ^f^7>SSD50 v 
oltt** (8) T?£ft3tL* 0 P3*K. 108^7*4 7VfcSSrD50_ popfc-f&t. ISifc 
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